Effects of laparotomy, cage type, gestation period and spaceflight on abdominal muscles of pregnant rodents.
We studied the effects of four variables on the histological properties of three body wall muscles-rectus abdominis (RA), transversus abdominis (TA), and external oblique (EO)-from pregnant rats. The variables examined were (1) gestation period; (2) cage design; (3) the effect of a midline laparotomy, performed to determine fetus numbers; and (4) exposure to a nine-day spaceflight. We measured fiber cross-sectional area (CSA), metabolic enzyme levels (succinate dehydrogenase, glycerophosphate dehydrogenase), and myosin heavy chain (MHC) immunoreactivity in samples from each muscle. A major effect of spaceflight was an increase of 42-171% in fibers double-labeled for MHC in all three muscles. Based on fiber CSA, the TA and RA muscles showed signs of stretching with increased gestation; i.e., the CSA decreased 11-12% over a nine-day period. The EO, a torso rotator, hypertrophied by 9% in rats group-housed in cages with a complex 3-D structure, compared to controls housed singly in standard flat-bottom cages. The TA and EO, whose contractions would pull on the suture line, showed signs of atrophy in laparotomized animals, exhibiting a 12% decrease in muscle fiber CSA. Exposure to weightlessness is known to induce atrophy in most skeletal muscles. Surprisingly, the EO actually hypertrophied 11% in our flight animals; however, this can be explained by the fact that those rats actively rotated their torsos seven times more often than ground controls. The flight rats also had twice as many contractions as controls. However, they were still able to give birth on time postflight.